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NORTH CAROLINA
DEPARTMENT OF PUBLIC INSTRUCTION

116 West Edenton Street, Education Building
Raleigh, NC 27603-1712

MEMORANDUM

TO: Engineers, Architects, Educators and Other
Interested Parties

FROM: School Planning, Division of School Facility Services
North Carolina Department of Public Instruction

SUBJECT: "Minimum Check List for Mechanical and Electrical
Plans and Specifications"

BOB ETHERIDGE
State Superintendent

June 29, 1992

Numerous changes have been made in the mechanical and electrical fields since
the previous publication of the "Minimum Check List". The revision attached is

an effort to address those changes. The following focus on several which

require special attention.

PLUMBING PLANS AND SPECIFICATIONS

1. The major domestic hot water deman0 in public schools is the kitchen
equipment. Generally, this is a 140"F requirement. Such heaters should
supply kitchen equipment only and should be fossil-fuel fired.

2. With the exception of kitchen and athletic facilities, all other hot
water may be electrically heated as the demand is not that great.
Separate generation equipment should be provided for low temperature
requirements (lavatories and showers) to eliminate all chances of

scalding.

3. Always recirculate from the most distant fixture or fixture group.
However, the smallest recirculation pump available will usually suffice
for any application.

4. Plumbing fixture trim should be completely specified as well as

fixtures. Generally, drafting schedules are incomplete. What is not
specified usually gets installed at lower quality.

5. Place isolation valves as if you had to pay for them and service the
fixtures in the future.

6. Do not use aquastats or mixing valves. Instruct draftsmen to delete
them from "standard" details.

an equal opportunity/affirmative action employer
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.

HVA/C PLANS AND SPECIFICATIONS

1. Provide access to all HVA/C equipment as if you were to be servicing it.

2. Hydronic systems installed now will give system fuel and equipment
flexibility in tile future.

ELECTRICAL PLANS AND SPECIFICATIONS

1. Short Circuit (Fault) Currents and Withstand Ratings

As a result of the increase in capacity of the National Electrical Power
System grid, and larger and air conditioned schools requiring more
electric power capacity, the snort circuit currents available at the
service entrance conductors and panels are gradually getting larger.
The available short circuit current (or KVA) should be placedon the
riser diagrath so an awareness is made to electrical engineers, that will
remind them to provide proper coordination of the electrical system
within the school buildings for both new and reT0deled projects, with
emphasis on older buildings.

2. Non-linear Loads

Numerous computers, ballasts (electromagnetic and electronic) for
lighting fixtures, adjustable frequency motor drives and other
electronic equipment will be installed in new and existing schools.
The non-linear loads and harmonics are of considerable concern in these
installations. Transformers designed for non-linear loads and oversized
neutrals for feeders and branch circuits should be considered in these
applications.

3. Transient and Surge Voltages

Electronic equipment is very sensitive, and protection is generally
necessary for lightning, power company switching and generation surges
and disturbances created within the school building electrical system.
Transient and surge protection can be provided at:

a. The service entrance.

b. In the panelboards serving the electronic equipment.

c. In the receptacles serving the electronic equipment (if the equipment
does not have built-in protection).

One, a combination of the three or all three may be needed. Use your
professional knowledge and judgement. Protection is required for tele-
phone and data conductors which go from building to building or across
town.
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4. Lighting Systems

Recommended lighting levels are now indicated with a minimum and maximum
foot candle range. The type of lighting fixtures which are acceptable
are included for each particular area. Incandescents and mercury vapor
are "out" except where noted. The use of electronic switches are
encouraged to disconnect lighting circuits in unoccupied rooms.

5. Americans with Disabilities Act (ADA)

Particular attention is directed to sound systems, fire alarm systems,
exit and emergency lighting and telephone accessibility. Corrective
measures to assist the sight and hearing impaired are addressed in the
ADA. Hearing aids connected to telephones and auditorium/gymnasium/
multi-purpose room sound systems, additional flashing strobe lights for
restrooms, strategic placement of all the audible/visual devices in fire
alarm systems and sufficient lighting for emergency situations and
proper directions for exits shall be provided.

RCH/APW/ts
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 in
cl

ud
in

g 
w

el
l, 

pu
m

p,
 p

um
p 

ho
us

e,
pi

pi
ng

an
d 

st
or

ag
e 

ta
nk

. I
f t

he
 s

to
ra

ge
 ta

nk
 is

 p
re

ss
ur

iz
ed

an
d 

ex
ce

ed
s 

12
0 

ga
llo

ns
 n

om
in

al
 w

at
er

 c
on

ta
in

in
g 

ca
pa

ci
ty

,
it 

m
us

t b
e 

of

A
S

M
E

 c
on

st
ru

ct
io

n 
an

d 
re

gi
st

er
ed

 w
ith

 th
e 

N
at

io
na

lB
oa

rd
 (

re
fe

r 
to

 N
C

B
R

R
).

 W
he

n 
an

 e
le

va
te

d 
ta

nk
 is

 in
st

al
le

d,
 a

fir
e 

hy
dr

an
t

sh
al

l b
e 

pr
op

er
ly

 lo
ca

te
d 

on
 th

e 
si

te
, o

r 
th

at
 a

 h
os

e
co

nn
ec

tio
n 

be
 p

ro
vi

de
d 

on
 th

e 
st

an
dp

ip
e,

 o
r 

bo
th

. F
or

 a
ny

 k
in

d 
of

on
-s

ite

w
at

er
 s

up
pl

y,
 r

ea
so

na
bl

e 
an

d 
ap

pr
op

ria
te

 fi
re

pr
ot

ec
tio

n 
eq

ui
pm

en
t s

ho
ul

d 
be

 in
st

al
le

d.
 W

he
n 

ne
w

 w
el

l s
up

pl
y

sy
st

em
s 

ar
e

us
ed

, p
ro

vi
si

on
s 

fo
r 

co
nt

in
uo

us
 c

hl
or

in
at

io
n 

ar
e

st
ro

ng
ly

 r
ec

om
m

en
de

d.

W
he

n 
w

at
er

 is
 o

bt
ai

ne
d 

fr
om

 a
 p

ub
lic

 s
ys

te
m

, p
la

ns
sh

al
l s

ho
w

 lo
ca

tio
n 

of
 th

e 
w

at
er

 s
up

pl
y 

co
nn

ec
tio

n,
 a

nd
 s

iz
e 

of
 th

e 
w

at
er

m
et

er
. P

re
ss

ur
e 

re
du

ci
ng

 s
ta

tio
ns

 s
ho

ul
d 

be
ut

ili
ze

d 
w

he
re

 s
up

pl
y 

pr
es

su
re

 e
xc

ee
ds

 8
0 

ps
ig

.

1
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D
is

hw
as

hi
ng

 a
nd

 s
ho

w
er

in
g 

ar
e 

th
e 

tw
o 

fa
ct

or
s 

to
 c

on
si

de
r 

in
 s

iz
in

g 
w

at
er

 h
ea

tin
g 

eq
ui

pm
en

t. 
S

uc
h 

eq
ui

pm
en

t m
us

t b
e 

pl
ac

ed
w

he
re

 c
om

po
ne

nt
s 

ca
n 

be
 e

as
ily

 m
ai

nt
ai

ne
d.

 K
itc

he
n 

an
d 

sh
ow

er
 h

ot
 w

at
er

 s
ho

ul
d 

be
 g

en
er

at
ed

 a
nd

 c
on

tr
ol

le
d 

se
pa

ra
te

ly
.

T
em

pe
rin

g 
va

lv
es

, i
f u

til
iz

ed
, s

ho
ul

d 
be

 p
la

ce
d 

at
 p

oi
nt

 o
f u

se
. G

en
er

at
in

g 
an

d 
st

or
in

g 
sh

ow
er

 w
at

er
 a

t n
on

sc
al

di
ng

 te
m

pe
ra

tu
re

s
is

 r
ec

om
m

en
de

d.

18
0 

de
gr

ee
 w

at
er

 h
ea

te
rs

 s
ho

ul
d 

ca
rr

y 
th

e 
N

S
F

 la
be

l, 
or

 e
qu

al
 (

N
S

F
 S

ta
nd

ar
d 

N
o.

5)
.

S
an

iti
zi

ng
 h

ot
 w

at
er

 fr
om

 w
at

er
 h

ea
te

r 
to

 d
is

hw
as

he
r 

bo
os

te
r 

he
at

er
 s

ho
ul

d 
be

 r
ec

irc
ul

at
ed

 b
y 

pu
m

pi
ng

 in
 o

rd
er

 to
 m

ai
nt

ai
n

m
ax

im
um

 te
m

pe
ra

tu
re

 a
t t

he
 b

oo
st

er
.

W
at

er
 h

ea
te

rs
 a

nd
/o

r 
st

or
ag

e 
ta

nk
s 

m
us

t h
av

e 
sa

fe
ty

 v
al

ve
s 

th
at

 a
re

 s
iz

ed
 a

nd
 in

st
al

le
d 

in
 a

cc
or

da
nc

e 
w

ith
 r

eq
ui

re
m

en
ts

 o
f t

he
N

C
B

R
R

.

W
at

er
 h

ea
te

rs
 in

co
rp

or
at

in
g 

th
e 

us
e 

of
 d

ip
 tu

be
s 

m
us

t c
on

fo
rm

 to
 th

e 
re

qu
ire

m
en

ts
 o

f t
he

 N
C

B
R

R
.

A
ll 

ho
t w

at
er

 s
to

ra
ge

 e
qu

ip
m

en
t s

ho
ul

d 
ha

ve
 ta

nk
s 

eq
ui

pp
ed

 to
 p

re
ve

nt
 in

te
rio

r 
co

rr
os

io
n.

F
or

 e
le

ct
ric

 w
at

er
 h

ea
te

rs
 o

f a
ll 

ty
pe

s,
 th

e 
en

gi
ne

er
 m

us
t b

e 
ca

re
fu

l t
o 

co
m

pl
y 

w
ith

 (
1)

 a
ll 

th
e 

re
qu

ire
m

en
ts

 o
f A

rt
ic

le
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2-
14

 in
 th

e 
N

E
C

; a
nd
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2)

 N
C

B
R

R
 r

eq
ui

re
m

en
ts

 fo
r 

th
e 

U
L 

la
be

l. 
C

on
tr

ol
 v

ol
ta

ge
 s

ho
ul

d 
al

w
ay

s 
be

 v
ol

ts
 to

 g
ro

un
d 

su
ch

 a
s

12
0 

vo
lts

 o
r 

27
7 
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lts

. A
ll 

w
at

er
 h

ea
te

rs
 s

ho
ul

d 
be

 c
on

tr
ol

le
d 

on
 a

n 
en

er
gy

 m
an

ag
em

en
t s

ys
te

m
.

C
irc

ul
at

or
s 

fo
r 

do
m

es
tic

 h
ot

 w
at

er
 u

se
 s

ho
ul

d 
be

 a
ll 

br
on

ze
 c

on
st

ru
ct

io
n.

 C
on

tr
ol

 s
ho

ul
d 

be
 b

y 
tim

e 
cl

oc
k 

as
 w

el
l a

s 
te

m
pe

ra
tu

re
.

A
ll 

st
ar

te
rs

 fo
r 

ci
rc

ul
at

or
s 

(p
um

ps
) 

us
in

g 
th

re
e-

ph
as

e 
cu

rr
en

t m
us

t i
nc

or
po

ra
te

 o
ve

rlo
ad

 p
ro

te
ct

io
n 

fo
r 

al
l t

hr
ee

 p
ha

se
s 

(N
E

C
A

rt
ic

le
 4

30
-3

7)
.

A
ll 

w
at

er
 s

up
pl

y 
sy

st
em

s 
sh

al
l b

e 
di

si
nf

ec
te

d 
be

fo
re

 b
ei

ng
 p

la
ce

d 
in

 s
er

vi
ce

. (
N

C
S

B
C

, P
lu

m
bi

ng
, S

ec
tio

n 
12

07
).

T
he

 e
ng

in
ee

r 
sh

al
l d

es
ig

na
te

 o
n 

a 
pl

um
bi

ng
 d

ra
w

in
g 

th
e 

so
ur

ce
 o

f w
at

er
 s
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pl

y.

D
om

es
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 w
at

er
 p

ip
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g 
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ou
ld

 n
ot

 b
e 

ro
ut

ed
 b

el
ow

 s
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 c
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st
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n.
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 D
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f c
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l b
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n 
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G
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he

n 
an

 o
n-

si
te
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e 
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en

t p
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, o

r 
ad
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tio

n 
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tin
g 
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an

t, 
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d 
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d 
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an
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fo
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w
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id
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e 
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A
pp
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io
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sh
al

l b
e 

m
ad

e 
to

 D
E

H
N

R
 fo

r 
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 th
at

 d
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ch
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ge
 to

 th
e 

la
nd

 s
ur

fa
ce

, t
o 

su
rf
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e 

w
at

er
s;

 o
r 

fo
r 

pl
an

ts
 th

at
 d

is
ch

ar
ge

to
 g

ro
un

d 
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so
rp

tio
n 

sy
st

em
s.

B
ot

h 
th

e 
si

te
 (

ne
w

 o
r 

ex
is

tin
g)

 a
nd

 th
e 

pr
op

os
ed

 p
la

nt
 a

nd
 s

ys
te

m
 (

ne
w

 o
r 

ex
is

tin
g)

 s
ha

ll 
be

 a
pp

ro
ve

d 
by

 th
is

 a
ge

nc
y.

T
hi

s 
ag

en
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 m
us

t b
e 
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ns

ul
te

d 
pr

io
r 

to
 p

ro
cu

rin
g 

a 
si

te
 w

he
re

 o
n-

si
te

 s
ew

ag
e 

tr
ea

tm
en

t a
nd

/o
r 

di
sp

os
al

 is
 c

on
te

m
pl

at
ed

.

P
la

ns
 a

nd
 s

pe
ci

fic
at

io
ns

 fo
r 

th
e 

pr
op

os
ed

 s
ew

ag
e 

tr
ea

tm
en

t p
la

nt
, o

r 
ad

di
tio

n 
to

 e
xi

st
in

g,
 s

ho
ul

d 
be

 p
re

pa
re

d 
in

 a
cc

or
da

nc
e 

w
ith

D
E

H
N

R
 r

ec
om

m
en

da
tio

ns
, a

nd
 s

ha
ll 

be
 s

ub
m

itt
ed

 to
 th

em
 fo

r 
ap

pr
ov

al
.

D
E

H
N

R
 a

pp
ro

va
l f

or
 a

 p
ro

je
ct

 m
us

t b
e 

m
ad

e 
be

fo
re

 th
e 

S
ta

te
 S

up
er

in
te

nd
en

t o
f P

ub
lic

 In
st

ru
ct

io
n 

is
su

es
 th

e 
ce

rt
ifi

ca
te

 o
f

ap
pr

ov
al

.

P
la

ns
 fo

r 
se

w
ag

e 
tr

ea
tm

en
t p

la
nt

s 
sh

al
l i

nc
lu

de
 c

om
pl

et
e 

de
ta

ils
 a

nd
 e

le
va

tio
ns

 o
f a

ll 
un

its
 a

nd
 a

pp
ur

te
na

nc
es

, i
nc

lu
di

ng
 p

ro
fil

e
fr

om
 b

ui
ld

in
gs

 to
 fi

na
l p

oi
nt

 o
f w

as
te

 d
is

po
si

tio
n.

A
 c

om
pl

et
e 

su
m

m
ar

y 
of

 p
lu

m
bi

ng
 lo

ad
s,

 in
 fi

xt
ur

e 
un

its
, s

ha
ll 

be
 s

ho
w

n 
on

 th
e 

pl
an

s.

F
or

 a
er

at
io

n 
ty

pe
 s

ew
ag

e 
pl

an
ts

 (
on

-s
ite

):
 (

1)
 a

 s
ui

ta
bl

e 
fe

nc
e 

(w
hi

ch
 s

ho
ul

d 
in

cl
ud

e 
ba

rb
ed

 w
ire

 a
t t

he
 to

p)
 is

 m
an

da
to

ry
 to

ex
cl

ud
e 

ch
ild

re
n 

fr
om

 th
is

 d
an

ge
ro

us
 a

re
a,

 a
nd

 (
2)

 th
e 

m
an

uf
ac

tu
re

r's
 s

ta
nd

ar
d 

co
ve

rin
g 

fo
r 

th
e 

en
tir

e 
ta

nk
 is

 r
ec

om
m

en
de

d.

A
ll 

pl
an

s,
 w

he
th

er
 fo

r 
ne

w
 w

or
k 

or
 a

dd
iti

on
 to

 e
xi

st
in

g,
 m

us
t i

nd
ic

at
e 

cl
ea

rly
 w

he
th

er
 s

ew
ag

e 
di

sp
os

al
 is

 to
 a

 m
un

ic
ip

al
 s

ys
te

m
or

 to
 a

n 
on

-s
ite

 s
ys

te
m

.

W
he

n 
se

w
ag

e 
di

sp
os

al
 w

ill
 b

e 
to

 a
 m

un
ic

ip
al

 s
ys

te
m

, c
he

ck
 s

ho
ul

d 
be

 m
ad

e 
to

 a
ss

ur
e 

th
at

 th
e 

sy
st

em
 c

an
 a

cc
ep

t t
he

 a
dd

iti
on

al

lo
ad

.

G
A

S
 S

Y
S

T
E

M
S

A
ll 

ga
s 

sy
st

em
s,

 w
he

th
er

 fo
r 

LP
 o

r 
na

tu
ra

l g
as

, m
us

t c
on

fo
rm

 s
tr

ic
tly

 to
 th

e 
re

qu
ire

m
en

ts
 o

f "
N

F
P

A
-5

4,
 N

at
io

na
l F

ue
l G

as
 C

od
e"

.
A

pp
lic

ab
le

 a
ls

o 
is

 V
ol

um
e 

III
 o

f t
he

 N
C

S
B

C
.

In
 p

ar
tic

ul
ar

, t
he

 tw
o 

ar
ea

s 
in

 S
ec

tio
n 

54
 th

at
 a

re
 o

f m
os

t c
on

ce
rn

 a
re

 (
1)

 th
e 

ki
nd

s 
an

d 
ty

pe
s 

of
 p

ip
es

 th
at

 a
re

 a
cc

ep
ta

bl
e 

fo
r

ga
s;

 a
nd

 (
2)

 th
e 

al
lo

w
ab

le
 m

et
ho

ds
 fo

r 
in

st
al

lin
g 

pi
pe

 w
ith

 r
es

pe
ct

 to
 r

ou
tin

g,
pl

ac
em

en
t, 

sp
ec

ia
l t

re
at

m
en

ts
 a

nd
 v

al
vi

ng
ar

ra
ng

em
en

ts
.

S
ch

oo
l P

la
nn

in
g 

re
co

m
m

en
ds

 th
at

 m
et

al
lic

 p
ip

e,
 b

ut
 n

ot
 tu

bi
ng

, a
lw

ay
s 

be
 u

se
d 

fo
r 

ga
s 

sy
st

em
s.

 W
el

de
d 

jo
in

ts
, f

or
 la

rg
er

 s
iz

es
,

ar
e 

co
ns

id
er

ed
 g

oo
d 

pr
ac

tic
e.
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A
ll 

ga
s 

pi
pi

ng
 s

ho
ul

d 
be

 s
pe

ci
fie

d 
to

 h
av

e 
a 

10
0 

ps
i a

ir 
te

st
 w

ith
 s

oa
p 

so
lu

tio
n 

ap
pl

ie
d 

to
 a

ll 
jo

in
ts

.

In
 a

ll 
lo

ca
lit

ie
s 

w
he

re
 a

pp
lic

ab
le

, t
he

 e
ng

in
ee

r 
sh

ou
ld

 s
pe

ci
fy

 th
at

 a
 p

er
m

it 
fo

r 
in

st
al

la
tio

n 
of

 g
as

 a
pp

lia
nc

es
 m

us
t b

e 
ob

ta
in

ed
,

an
d 

lo
ca

l i
ns

pe
ct

io
n 

of
 th

e 
w

or
k 

m
us

t b
e 

re
qu

es
te

d.

In
 lo

ca
tin

g 
ga

s-
fir

ed
 w

at
er

 h
ea

te
rs

, i
n 

ei
th

er
 n

ew
 o

r 
ex

is
tin

g 
fa

ci
lit

ie
s,

 th
e 

en
gi

ne
er

 m
us

t a
ss

ur
e 

th
at

 th
er

e 
w

ill
 b

e 
ad

eq
ua

te
 a

ir
fo

r 
co

m
bu

st
io

n 
an

d 
pr

op
er

 v
en

til
at

io
n 

fo
r 

th
e 

sp
ac

e.

G
as

 p
ip

in
g 

to
 la

bo
ra

to
ry

 c
as

e 
w

or
k 

sh
ou

ld
 h

av
e 

a 
sh

ut
of

f v
al

ve
 in

st
al

le
d 

in
 a

 lo
ck

ab
le

 p
an

el
 o

r 
at

 th
e 

in
st

ru
ct

or
s 

ta
bl

e,
 w

hi
ch

is
 lo

ck
ab

le
.

G
R

E
A

S
E

 T
R

A
P

S

E
xt

er
io

r 
gr

ea
se

 tr
ap

s 
sh

al
l b

e 
in

st
al

le
d.

 A
pp

lic
ab

le
 d

ire
ct

io
ns

 a
nd

 in
st

ru
ct

io
ns

 s
ho

ul
d 

be
 c

lo
se

ly
 fo

llo
w

ed
. A

 s
ta

nd
ar

d 
si

ze
,
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nc

re
te

 s
ep

tic
 ta

nk
 is

 r
ec

om
m

en
de

d,
 w

ith
 c

ap
ac

ity
 to

 b
e 
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0 

ga
llo

ns
 m

in
im

um
.
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fe

rio
r 

gr
ea

se
 tr

ap
s 

ar
e 

no
t r

ec
om

m
en

de
d 

an
d 

sh
al

l n
ot

 b
e 
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ed
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ca

te
 to
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ili
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r 
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ud

en
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rs

 s
o 
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 n
o 
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on
 w

ill
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av
e 
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 tr

av
el

 m
or

e 
th

an
 2

00
 ft

. f
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 a
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s.

M
in

im
um

 fa
ci

lit
ie

s 
sh

al
l b

e 
pr

ov
id

ed
 in

 a
cc

or
da
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e 

w
ith

 r
ev
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 to
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e 
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 c
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 m
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t f
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 c
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 p
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 c
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 c
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 c
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 p
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 c
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 b
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 c
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t b
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 c
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 b
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l b
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at
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 b
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 d
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ro
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 c
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 p
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 d
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 d
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 c
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 b
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t b
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ra
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re
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 c
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 p
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 p
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 c
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t d
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 b
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 b
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 b
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 r
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 b
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 p
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 c
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 d
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 d
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 p
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co
m

m
en

da
tio

n 
ap

pl
ie

s 
to

 th
os

e 
ca

se
s 

w
he

re

pi
pe

 m
us

t b
e 

pl
ac

ed
 b

el
ow

 g
ra

de
 o

r 
be

lo
w

 fl
oo

r 
sl

ab
. (

P
le

as
e 

se
e 

ne
xt

ite
m

).

H
ea

tin
g 

or
 c

oo
lin

g 
pi

pe
 s

ho
ul

d 
ne

ve
r 

be
 p

la
ce

d 
un

de
rg

ro
un

d 
or

 b
el

ow
sl

ab
 o

n 
gr

ad
e 

un
le

ss
 th

er
e 

is
 n

o 
ot

he
r 

ch
oi

ce
. C

on
de

ns
at

e

lin
es

, w
hi

ch
 m

us
t n

ec
es

sa
ril

y 
be

 p
la

ce
d 

un
de

rg
ro

un
d 

at
 ti

m
es

,
sh

ou
ld

 b
e 

co
pp

er
, T

yp
e 

"K
",

 o
r 

so
m

e 
ot

he
r 

m
at

er
ia

l t
ha

t i
s

es
pe

ci
al

ly
 c

or
ro

si
on

 r
es

is
ta

nt
. F

itt
in

gs
 fo

r 
co

pp
er

 p
ip

e 
sh

ou
ld

 b
e 

w
ro

ug
ht

 ty
pe

,a
nd

 jo
in

ts
 s

ho
ul

d 
be

 m
ad

e 
w

ith
 9

5-
5 

so
ld

er
 o

r

be
tte

r.

W
he

n 
it 

is
 n

ec
es

sa
ry

 to
 in

st
al

l c
on

de
ns

at
e 

pi
pe

 u
nd

er
gr

ou
nd

 (
th

at
 is

, u
nd

er
 a

sl
ab

 o
n 

gr
ad

e)
, t

he
 p

ra
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 p
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 b
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 c
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 b
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.
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, d
es

cr
ib

e 
in

 d
et

ai
l a

ll 
co

nt
ro

ls
, a

nd
 d
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ra
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f c
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 d
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t f
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g 
pu

m
ps

,u
nl

es
s 

so
m

e 
of

 it
 is

 n
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 c
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 d
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 c
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 c
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 p
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l b
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 p
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 b
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 r
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 c
on

si
de

ra
tio

ns
 p

ro
hi

bi
te

d 
by

 c
od

e 
an

d/
or

 la
w

.
G

as
 b

ur
ne

rs
, f

or
 b

oi
le

r 
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at
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t m
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 p
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at
io
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tte
nt

io
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 c

al
le

d 
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 th
e 

re
qu

ire
m

en
ts
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f N

C
B

R
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ec

tio
n 

.0
60
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.
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d 
m
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 g
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 p

ip
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nd
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e 
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an
d 
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 b
e 
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f c
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si
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S
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at
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m
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 d
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T

he
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eq
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m

en
ts
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f N

F
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4 
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e 
m

an
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en

ce
 s

ho
ul

d
be
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de

qu
at
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y 

sh
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n 
an

d 
de

sc
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ed
.

G
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 p
ip

in
g 

te
st

 s
ho

ul
d 

be
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e 
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m
e 
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 th

at
 r

ef
er

re
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 in
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e 

P
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m
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ng
 S
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te

m
s,
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 S
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te
m

s.

In
 g
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d 
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ile

r 
in

st
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ns
 c

on
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de
r 

th
e 

in
st

al
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tio
n 

of
 c
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n 
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l b
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 p

ro
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 d
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l c
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ili
ty

.

P
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e 
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en
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g 
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pp
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r 

de
vi

ce
s 

sh
al

l t
er

m
in

at
e 

ou
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e 
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g.

V
E
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IN
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oo
l P
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og
ni
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ng

 th
e 

im
po
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an

ce
 o

f p
ro

pe
r 

ve
nt

ila
tio

n,
 r

ec
om

m
en

ds
 th

at
 c

on
si

de
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tio
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be
 g

iv
en
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 p

ro
vi

di
ng

m
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l v

en
til

at
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n 
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r 
al

l t
he
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up
ie

d 
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ac
es
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 p
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 s

ch
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l b
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in
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in
im
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ua
nt
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 o
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ir 
w

ou
ld

 th
en
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t l

ea
st

 m
ee
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re
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m
en
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f t
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C

S
B

C
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M
ec

ha
ni

ca
l v

en
til

at
io

n 
m

ay
 b

e 
pr

ov
id

ed
 b

y 
m

ea
ns

 o
f a

 s
ep

ar
at

e 
in

ta
ke

 a
nd

 e
xh

au
st

 s
ys

te
m

, o
r 

by
 m

ea
ns

 o
f i

nt
eg

ra
tio

n 
w
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 th

e
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in
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ol
in
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sy

st
em
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r 
m
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is

 m
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pr

ef
er

re
d.
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n 
ve

nt
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tio
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at

e 
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is
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m
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t b
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m
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fo
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re
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tio
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em
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ep
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 c
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g 
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N
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at
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ca
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at
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m
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m
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 c

er
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oo
m
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 d
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in
g 
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un
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ie
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t r
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m
s 
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d
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 c
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te

 to
 p

ro
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ar
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ou
nd
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at
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re
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 u
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 d
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at
io

n:
 T

hi
s 

is
 n

ec
es

sa
ry

, a
nd

 s
ho

ul
d

be
 d
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h 
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ra
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 r
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 b
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 b
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 d
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 c
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 c
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 c
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 C
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 d
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 b
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 b
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 p
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 b
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 c
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 c
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 c
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 c
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 c
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 c
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 c
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 c
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 d
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l
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s.
 T
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 c
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at
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P
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 b
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n

fa
ct
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s,

 o
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m
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 c
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d 
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ou
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 b
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ed
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 a
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pe

 o
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at
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hi
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 c
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 c
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 c
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 c
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 b
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 r
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 b

us
du

ct
),

 p
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 c
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 c
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 m
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at
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ra
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 r
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 b
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at
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t d
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, c
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l p
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at
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 m
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 c
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 c
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f c
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 d

ua
l v

ol
ta

ge
 s

ys
te

m
s 

(s
uc

h 
as

 2
77

/4
80

 a
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at
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